The use of inhaled corticosteroids (ICS) has been accepted as standard practice following early landmark studies. These demonstrated a reduction in the risk of acute exacerbations of COPD (AECOPD). However, these studies were performed at a time when other therapies were not available and now our standards of care have changed. Other data has emerged which have also raised concerns as to an increase in the incidence of pneumonia in COPD patients taking inhaled corticosteroids. It is thus timely to evaluate the evidence. We present the two sides of this debate and consider the evidence both for the use of ICS as the best therapy to reduce the risk of AECOPD and also the evidence for the use of bronchodilators as a more effective and safer alternative. It is clear that as we approach an age of personalised medicine taking a "one size fits all" approach is both intellectually and medically wrong. We present the evidence that will help clinicians make better decisions for each of their patients.
Recently there has been a reappraisal of the use of inhaled corticosteroids (ICS) in patients with COPD mainly driven by two factors: the recognition that treatment is associated with important adverse events, best documented in clinical trials as an approximately doubling of the risk of pneumonia [1] ; and the demonstration in a large and influential clinical trial that combined long acting beta2 agonist (LABA) and long acting antimuscarinic (LAMA) treatment has a larger positive impact on exacerbations, symptoms and lung function and is less likely to be associated with pneumonia than treatment with LABA/ICS [2] . As a result GOLD 2017 recommends LABA/LAMA as a primary exacerbation reduction strategy and a more restricted role for ICS [3] . I argue that this recommendation was premature and inappropriate and that a more reasonable approach would be to recommend treatment in a biomarker defined subgroup.
It has been known for some time that eosinophils are increased in the airways in a significant proportion of patients with COPD and that the short and longer-term beneficial effects of corticosteroid treatment are greater in patients with this feature [4] [5] [6] . An important advance has been the identification of the peripheral blood eosinophil count as a reliable and clinically accessible biomarker of eosinophilic airway inflammation [7] . A blood eosinophil count of <2% has been shown to have a high negative predictive value, meaning that the 40-50% of patients with COPD with a blood eosinophil count below this threshold can be reasonable assumed to not have a risk of exacerbation related to eosinophilic airway inflammation [7] [8] [9] . Demographic variables such as bronchodilator reversibility, atopy or asthma-COPD overlap are not related to the blood eosinophil count [8, 10] . The reproducibility of blood eosinophils numbers appears to be good and ICS have little suppressive effect [11] , meaning that low blood eosinophil counts retain their predictive value in an ICS treated patient.
Three large retrospective analyses of studies of patients with COPD and a past history of exacerbations have shown that exacerbation numbers increase with increasing blood eosinophil counts in patients not treated with ICS [11] [12] [13] . These studies have also shown that the beneficial effect of inhaled corticosteroids on exacerbation frequency increase progressively with increasing blood eosinophil counts. There is no evidence of efficacy against this outcome at counts below 100 cells/mm 3 or a differential count of <2%. The effects of inhaled corticosteroids on FEV 1 and QOL are also associated with blood eosinophil count although the findings are more variable [11] [12] [13] . Other important outcomes may also be related to the blood eosinophil count as a reanalysis of the ISOLDE study showed that the rate of decline in FEV 1 was more rapid in patients with a blood eosinophil count >2% and that ICS effectively prevented this excess decline [14] .
Two prospective studies of the utility of this method in stratifying the response to additional ICS therapy in COPD has been published recently. This showed clear benefit of fixed triple therapy vs tiotropium [15] alone or combined LABA/ Richard E.K. Russell 1, 2 , Ian Pavord 1 LAMA [16] in patients with a blood eosinophil count >2% but not <2%. This evidence seems sufficient to make definitive recommendations about the need to routinely measure blood eosinophil count when adding an ICS to other therapy in forthcoming guidelines.
I argue that the only criteria for use of ICS in COPD is possession of the biological process that corticosteroids modify: eosinophilic airway inflammation. Blanket, one size fits all management approaches should be replaced by a new precision medicine, biomarker directed approach. In the blood eosinophil count we have a predicative biomarker offering for the first time the prospect of a new precision medicine, biomarker directed approach to management ( Figure 1 ).
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The author have no conflicts of interest to declare. [1] . This is often not addressed and blanket recommendations are made which are non-specific and thus for an individual patient are unhelpful. I intend to address this and demonstrate how Broncho-dilators are the most effective therapies to prevent exacerbations as they address all of the changes which occur at an exacerbation, much more so that cortico-steroids which are given to patients in an indiscriminate manner in standard COPD practice.
Let's start which what causes exacerbations. The three most significant factors are bacteria, viruses and airborne pollutants [2] hospital admissions, and mortality, and strongly influence health-related quality of life. Some patients are prone to frequent exacerbations, which are associated with considerable physiologic deterioration and increased airway inflammation. About half of COPD exacerbations are caused or triggered primarily by bacterial and viral infections (colds, especially from rhinovirus]. These can all trigger a cascade of immune response which leads to broncho-constriction, airway oedema and a reduction in lung function. This leads to symptoms. There are also systemic consequences of the response, leading to systemic inflammation and increasing the potential for the development of co-morbidities [3, 4] though relationships between exacerbation recovery, recurrent exacerbation and inflammation have not been previously reported. In the present study, inflammatory changes at COPD exacerbations were related to clinical nonrecovery and recurrent exacerbations within 50 days. Serum interleukin (IL).
Our definitions of exacerbations of COPD are non-specific and often solely patient reported [5, 6] . We urgently require a more scientific definition of AECOPD which is multi-dimensional and thus captures: causality, host response, physiological consequences and of course symptoms and patient impact. When different responses have been used in the past it has been interesting to see that dual broncho-dilator therapy (with Long acting anti-muscarinic treatment (LAMA), or long acting beta agonists (LABA)) has proved superior to an inhaled cortico-steroid (ICS) containing therapy. This was irrespective of the definition of AECOPD used [7] . Symptoms are the driver for patients when detecting and declaring an AECOPD. So, what underpins the production of symptoms? Using the Anthonisen criteria our patients may suffer from an increase in sputum production, an increase in sputum purulence and an increase in breathlessness from baseline [6] . Figure 1 demonstrates the pathological effects which contribute to each of these three changes.
Overall, to detect an AECOPD then a patient must have an increase in their symptom load. It is therefore obvious that dual bronchodilators (long acting beta agonists combined with anti-muscarinic) will be effective. By either improving the patients baseline symptoms to a level whereby an AECOPD does not increase symptoms enough to be detectable or by raising the threshold whereby an AECOPD will be detected this approach to treatment will prove successful (Figure 2 ). This has been demonstrated to be an effective approach to the prevention of AECOPD in the Flame study, directly comparing LABA/LAMA therapy with LABA/ICS. In a similar group of patients, the LABA/LAMA treated patients had a lower risk of exacerbations, irrespective of exacerbation frequency, compared to ICS/LABA [7] .
So, how might this combination treatment reduce AECOPD and what evidence is there that they are effective against the underlying mechanisms? LABA/LAMA therapy reduces lung hyperinflation [8] [9] [10] a long-acting muscarinic antagonist indicated for maintenance treatment of chronic obstructive pulmonary disease (COPD), improves inspiratory capacity, reduces airway resistance and sputum production as well as potentially reducing lung inflammation and having antiviral properties [11] [12] [13] with a preference of long-acting over short-acting drugs. Bronchodilators are classified into two classes based on distinct modes of action, i.e., long-acting antimuscarinics (LAMA, once-daily and twice-daily). These effects are all plausible mechanisms for the prevention of Russell and Pavord. ICS in AECOPD: Pro/Con AECOPD [14] and others have shown that combinations of long-acting beta2-adrenergic agonists (LABAs).
Taking each in turn.
1. Lung hyperinflation. Classic studies of respiratory physiology have demonstrated that during an AECOPD hyperinflation increases. This in turn will cause the normal inspiratory and expiratory loop of breathing to be pushed further towards vital capacity due to the increase in residual volume. This in turn will lead to an increased work of breathing. LABA/LAMA therapy has been demonstrated to reduce hyperinflation with effects on the functional residual capacity and residual volume leading to reduced gas trapping [9, 15] there is substantial use in individuals at lower risk. This raises the question of the comparative effectiveness of this combination as maintenance treatment in this group compared to other combination regimens. OBJECTIVE: The study aimed to assess the effect on lung function of once-daily tiotropium + olodaterol versus twice-daily salmeterol + fluticasone propionate in all participants with Global initiative for chronic Obstructive Lung Disease 2 or 3 (moderate to severe). These effects (of up to nearly 1000 mL) are much greater than any changes seen in FEV 1 . These effects are measured using plethysmography. Studies have also demonstrated significant effects on inspiratory capacity which may be considered as a surrogate measure [8] .
2. Effects on mucus. Early studies on LABA therapy have demonstrated increase mucus clearance due to an enhanced mucociliary clearance. LAMAs are by their very nature anti-cholinergic and so will mediate, via the parasympathetic nervous system, an inhibition of mucus production. This can cause a problem for patients with a particularly dry mouth, but in the context of AECOPD with a productive cough, this effect may be useful [16] .
3. Studies of inflammatory markers in sputum have shown that in those treated with tiotropium there is a reduction in sputum myeloperoxidase (MPO) and the cytokine CXCL-8 (IL-8) [16] . There is a lack of clarity as to the mechanism of these changes and if they are clinically relevant. Nonetheless the findings are intriguing and may lead to further developments later. More mechanistic studies in murine models have also demonstrated an effect of tiotropium (LAMA) on the inflammatory patterns. In mouse exposed to cigarette smoke the use of tiotropium led to a reduction in the overall number of inflammatory cells collected via broncho-alveolar lavage, with a particular effect on the levels of lavage neutrophils [17] .
GOLD 2019 clearly states that bronchodilators are the mainstay of therapy and are effective in the prevention of AECOPD [18] . The GOLD evidence statements also confirm that dual therapy is more effective than a single long -acting agent. I would strongly recommend that we take a dual bronchodilator approach to our COPD patients. We will this optimize their lung function, reduce their symptoms and reduce the risk of future exacerbation.
At present we treat many of our patients with inhaled medications which contain inhaled cortico-steroids. This may have detrimental effects on our focus on the prevention of AECO-PD. Doctors have assumed that inhaled corticosteroids (ICS) are effective in all patients and we must prescribe them to fully treat the patient. This may lead to complacency and the concern that we will not consider other interventions which are more effective. Smoking cessation must be paramount, and this is closely followed by the provision of effective pulmonary rehabilitation and in some cases palliative care. By giving ICS we may be deluded that we have done enough, we can never do enough. Dual broncho-dilators are really where we must start.
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